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Description 




[0001] The present invention relates to a method and a plant for the preparation of agglomerated milk products and 
milk-like products e.g. baby food in a two-stage agglomeration process comprising spray drying of a concentrated 
5 premix which is pre-agglomerated by return of fine particles to the atomiser and. in a subsequent step, post-agglomer- 
ation by wetting and drying in a fluldized bed. 

[0002] The invention specifically relates to the manufacture of agglomerated baby foods known as infant formula and 
Ibllow-up formula and to the manufacture of whey protein concentrates. The manufacturer of such products must be 
able to meet a number of requirements from authorities and from the end-users. The gross composition of such prod- 
/o ucts is often controlled by local recommendations. However, in the case of baby food, the manufacturer may vary the 
individual constituents in a wide range to give a good resemblance of mother's milk or to add specific healthy ingredi- 
ents. Therefore, the chemical composition of the before-mentioned milk and milk-like products may vary within wide lim- 
its. 

[0003] Next, the agglomerated powders must satisfy a series of physical requests from the end-user. i.e. the powder 
15 must be immediately soluble in luke warm water, it must not cause any small lumps in the bottle, it must be easily and 
accurately dispensed, have a certain bulk density, be dust free, have a long shelf life etc. 

[0004] Since the physical properties of an agglomerate are most dependant on the chemical composition, an appa- 
ratus for the manufacture of these milk-like products must be very flexible. 

[0005] It is a well known process to manufacture a powdered baby food by spray drying a concentrated premix and 
20 agglomerating the powder by recirculating all fine particles to the atomizer. The obtained agglomerates are subse- 
quently dried in a f luidized bed. 

[0006] This process is e.g. explained by Haugaard Serensen et al. in Scandinavian Dairy Information 4. 1992. The 
disadvantage of the process is that it is very difficult to avoid some formation of oversize particles which tend to form 
lumps when redissolved. In addition, the agglomerates produced in this way are very unstable. 
25 [0007] Further, it is a known technique to manufacture agglomerated baby food by the so called re-wet agglomeration 
in which previously spray dried powders are wetted with 8-10% water in a special wetting chamber and dried in a sep- 
arate fluid bed. This process, e.g. described by Masters. Spray Drying Handbook. 1985. p. 602, has the disadvantage 
of requiring high rates of water and corresponding additional drying, and it is claimed to be suitable for production of 
small agglomerates only. 

30 [0008] Further, the applicant has for many years manufactured and sold re-wet agglomerators for agglomeration and 
drying of baby foods. This apparatus is a fluid bed in which one or several series of flat spray two-fluid nozzles are 
arranged transversely in a first section of a vibrated plug flow fluid bed. The nozzle slit is vertical. This agglomerator is 
flexible, however, has the disadvantage of also requiring 8-10% added water and a corresponding large area with warm 
air for drying out this water. 

35 [0009] Further, it is known in the dairy industry to agglomerate milk and milk-like powder products in an integrated 
fluid bed spray dryer, using low outlet temperature. This agglomeration is claimed to take place mainly in the fluid bed. 
The fluid bed handles powder of high residual moisture which in the subsequent stage is removed in a traditional fluid 
bed dryer. (Masters, Spray Drying Handbook. 1991 , pp. 615 and 597). 

[0010] It is a common problem, using the prior art, that agglomeration of certain products in the milk industry and 
40 some milk-like baby food formulations is very difficult, especially if the liquid premix was atomized from a nozzle atom- 
izer and that manufacture of stable, non dusty powders with customer requested functional properties requires substan- 
tial additional water evaporation and operator skill. 

[001 1 ] The present invention of a two-stage agglomeration process eliminates these drawbacks. 
[0012] The concentrated liquid premix is spray dried in a conventional spray dryer with an internal non-vibrating fluid 
45 bed at the bottom. 

[001 3] In the first stage of agglomeration, only a controlled fraction of the fine particles from the spray dryer is recycled 
pneumatically to the wet zone around the atomizer while the rest of the fine particles is conveyed to the external fluid 
bed. The atomizer is a rotary disk type or a well known set-up of one or more pressure swirl nozzles. The controlled 
fraction of the fine particles is introduced through a set of tubes into the wet zone of atomized droplets at an adjustable 
50 velocity, allowing for an accurate control of the first stage of agglomeration. 

[0014] In the second stage of agglomeration, water is atomized through flat spray two-fluid nozzles above a f luidized 
layer of the pre-agglomerated particles from the first stage. The fluid bed has down stream sections for final drying and 
for cooling before the powder is conveyed to packaging or silo. 

[001 5] It has been shown - as it will appear from the later on disclosed Examples 1 -8 - that a two-stage agglomeration. 
55 comprising recycling of a controlled fraction of fines to the atomizer et a controlled velocity and. in a continuous process, 
wetting by atomizing a small amount of water upon a f luidized layer of powder, has a number of unexpected advantages 
compared to prior art. 

[001 6] In the first stage, the agglomeration is fully controlled according to requirements for different formulations and 
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t tl|^^Womeration in the first hand takes place arou^^ne < 
isHvfor separation of the fine particles only. Th^m ac 



end-users. This in turn means that tl;^^Womeration in the first hand takes place arotj^^e atomizer, and preferably 
not in the internal fluid bed which islBrfor separation of the fine particles only. Th^m agglomeration has only a 
slight effect on particle size and particle size distribution, However, it has an effect which might be explained as an acti- 
vation of the surface of the particles for agglomeration in the second stage. As a consequence, the second agglomer- 
5 ation is performed with an unexpected low consumption of water (typically 4%) for production of particles with an 
unprecedented combination of functional reconstitution properties and high bulk density. 

[001 7] The two-stage agglomeration process offers advantages which reach far beyond the mere combination of fines 
return and re-wet agglomeration: 

10 - the amount of fine particles recycled is reduced, requiring less equipment and energy. 

the amount of water to be evaporated in the fluid bed is strongly reduced, requiring smaller fluid bed, less air and 
less energy, 

15 - the system is highly flexible, 



the total thermal degradation of particles Is strongly reduced. 



[0018] The invention is further elaborated in the following description, referring to the drawing. 

20 [001 9] The premixed baby-food concentrate is led from a vessel 1 by a pump 2 to the atomizer 3 and is atomized into 
the spray dryer chamber 6. The atomizer 6 is a centrifugal atomizer or a set-up of pressure nozzles. Air is heated in the 
heat exchanger 4 and is introduced into the dryer chamber through an annular opening 20 around the atomizer 3. The 
bottom of the chamber has an integrated internal non-vibrating fluid bed 7. Drying air leaves the chamber through a duct 
8 and fine particles are separated from the drying air in one or several cyclones 9. The fine particles from the cyclones 

25 are divided into two fractions in a controlled way by a separating device 19, e.g. a weighing band. The first fraction Is 
conveyed pneumatically through a duct 1 2 and is blown into the chamber through a set of fines return tubes inithe annu- 
lar opening 20. close to the moist droplets from the atomizer. The second fraction is conveyed through a duct 13 to an 
external, vibrating fluid bed 11. 

[0020] Particles from the internal fluid bed 7 are conveyed, preferably by a dense or pulse phase conveying system 
30 via a buffer tank 10 to the vibrating fluid bed 1 1 . 

[0021 ] The fluid bed 1 1 has three sections 14. 1 5 and 1 6. In section 1 4 a set of two-fluid nozzles for water 1 7 is placed 
above the fluidized powder, pointing downward and fonward. The powder is dried by warm air in section 15 and cooled 
in section 16. The final powder is conveyed to a silo (not shown) from duct 18. 

[0022] The invention and the advantages obtained by using this are more detailed elucidated by the results from a 
35 series of experiments. 1 - 8 as were carried out by means of an APV Anhydro spray dryer system as described above 
and depicted in the drawing. 

[0023] The diameter of the dryer is 4.3 m and the cylindrical height is 3 m. The top angle of the conical bottom is 50 
degrees. The atomizer in experiment 1 - 3 and 5 - 7 was a centrifugal atomizer with a diameter of 250 mm. running 
12.500 rpm. The annular air distributor had 4 tubes for fines return, directed towards the wet zone. 
40 [0024] In experiment 4 and 8 an atomizer with a set-up of 4 adjustable high pressure nozzles was used, one of these 
with a coaxial surrounding tube for return of the fine particles. The Internal, circular fluid bed had a diameter of 1.1 m. 
The height of the fluidized layer was 0.4 m. 

[0025] The external fluid bed agglomerator with 1 .25 m^ sieve plate had three sections for respectively agglomerating, 
drying and cooling. In the first end of the first section were two sets of flat spray two-fluid nozzles, with the slit positioned 
45 vertically, pointing downward-fonward above the powder, at an angle of 20 degrees with vertical. Powder was conveyed 
from the internal to the external fluid bed by a dense phase pneumatic conveyer. 

[0026] In all experiments, the fat component was mixed with water, vitamins and with raw materials in powder form, 
i.e. casein, whey, skim milk, malto dextrine etc. The mixture was heat-treated and homogenized according to common 
practice and was finally evaporated to the desired total solids content in a one stage finisher before the spray drying 
50 experiments. 



Ex am pl es i - 4 

[0027] The formulation used were, 

55 

fat: 28.2% 
protein: 13.1% 
carbohydrates 54.0% 
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^nt^H54%) and spray dryer inlet gas temperature^Kc) 



[0028] The total solids con^^54%) and spray dryer inlet gas temperature^Kc) were kept constant to facilitate 
comparison between experirriVir 

[0029] In all tests feed product temperature was 70**C. fluidization velocity in internal fluid bed was 0,5 m/s and In the 
external agglomerator sections resp. 1 .0, 0.4 and 0.4 m/s. 
[0030] The table shows test conditions and powder analysis. 



TABLE I 
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1 




Q 


4 


Atomizer 


Centrifun;)] 


oci III iiuyal 


oeniriTugai 


Nozzles 


Fines return 


yes 




yes 


yes 


Re-wet 


no 


yes 


yes 


yes 






















fines return to atomizer % 






10 


9 


fines velocity m/s 


1 




12 


12 


re-wet water % 




•i A 
1 1 


5 


4 












EFB inlet temo 




OA/4 /\c/o/^ 

oU/ 1O0/2O 


80/1 05/20 


80/105/20 












part size in IFB (dVn) 


225/1 .9 


1 m/o n 


^00/2.0 


220/2.1 
































final powder 










part size (dVn) 


225/1 .9 




000/0.0 


350/3.3 


part moist 


2 




2.1 


1.6 


bulk density untap/tap 


0.34/0.43 


0.4/0.45 


0.43/0.51 


0.47/0,59 


frac.fines <1 14/85 mum 


20/15 


15/10 


5/3 


4/2 


solubility index (ADM 1) 


<0.1 


<0.1 


<0.1 


<0.1 


wettability (IDF) 


10 


14 


15 


15 


free fat 


3 


2.5 


2.5 


2.5 


f lowability sec 


60 


55 


32 


27 


bab/s bottle test 


1.5 


1 


1 


1 


mech. stability 


74 


79 


85 


86 













defprlxiiiri^"'°""* °^ ""^ "^'^'"^ ^"'^ °' expressed as weight % relative to the amount of pow- 

«'?fL ?h^.^''' "T*^^ powder analysis are referred to in the table where appropriate. The method referred to 
as Tjaby s bowe analysis .s an .ntemal standard which reflects the end user's impression of whether a powdertends 
to form insoluble particles in the baby's bottle. ^ ^ « c a fwwaerxenas 

[0033] The scale is from 1 to 5, 1 being best. 

[0034] Tne method "mech. stability is weight % over 150 micro-meters after 10 minutes relative to after 5 minutes in 
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number is an indicator for a stable aggfor^^^. 
erfo^d according to prior art. i.e. example 1 is witW5gl< 



a standard air sieve, expressed in % | 

[0035] Examples 1 and 2 are perfdrWSd according to prior art. i.e. example 1 is wiifflgglomeration by fines return 
only and example 2 with re-wet agglomeration only. The produced powders are of very good quality, however, particle 
size, bulk density, f lowability and reconstitution properties do not fully meet customer's demands. Further, by the re-wet 
5 agglomeration process it was necessary to spray 1 1% of water which subsequently had to be dried off in order to 
achieve the agglomeration. 

[0036] In example 3 only 10% fine particles is recycles to the atomizer and 5% water is added in the fluid bed. The 
obtained powder shows substantial improved properties compared to prior art powders: increased bulk density, good 
flowability. low fraction of fines, improved reconstitution and improved agglomerate mechanical stability. The same 
10 applies to example 4. using nozzle atomization. 

Examples 5 - 8 

[0037] The experiments were in this case carried out in exactly the same way as for the above discussed experiments 
15 1-4, but the formulation used was anotiier one, namely 

fat: 20.0% 

protein: 19.1% 

carl>ohydrates 56. 1% 

20 
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TABLE 



i 













Example 


5 


6 


7 


8 


Atomizer 


Centrifugal 


Centrifugal 


Centrifugal 


Nozzles 


Fines return 


yes 


no 


yes 


yes 


Re-wet 


no 


yes 


yes 


yes 






















fines return to atomizer % 


34 


- 


10 


10 


fines velocity m/s 


15 


- 


12 


12 


re-wet water % 


- 


11 


5 


4 






















EFB inlet temp 


20/20/20 


80/105/20 


80/105/20 


80/105/20 












part size in IFB (dVn) 


205/1 .9 


105/1.9 


195/2.0 


210/2.1 
































final powder 










part size (dVn) 


220/1.9 


240/2.0 


330/2.9 


350/3.2 


part moist 


2 


1.9 


2.1 


1.6 


bulk density untap/tap 


0.34/0.43 


0.39/0.45 


0.42/0.50 


0.48/0.58 ' 


frac. fines <1 14/85 mum 


18/14 


15/10 


4/3 


4/2 


solubility index (ADMI) 


<0.1 


<0.1 


<0.1 


<0.1 


wettability (IDF) 


11 


14 


14 


15 


free fat 


3 


2.5 


2.5 


2.5 


flowability sec 


58 


50 


30 


27 


baby's bottle test 


1.75 


1 


1 


1 


mech. stability 


72 


75 


80 


81 













A method for producing an agglomerated powder of a milk product or a milk-like product, e.g. baby food wherein a 
concentrated liquid feed of the product is atomized by an atomizer in a drying chamber, the fine particles are recir- 
culated to the wet zone around this atomizer to perform an agglomeration of the product and the resulting agglom- 
erates are accommodated in an internal fluid bed in the drying chamber, characterized In that the agglomerates 
then are transfen-ed from the internal fluid bed to a f luidized layer in an external fluid bed and the fine particles are 
tranferred to a separating device and splitted up by this into a first and second fraction, whereafter only the first of 
said fractions is recirculated to the wet zone around the atomizer in the drying chamber while the second one is led 
to the external fluid bed. where water, by another atomizer, is atomized over the f luidized layer of agglomerates to 
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Dn>^^^ product. 



perform a further agglomeration 

2. The method according to claim 1 , characterized in that the fine particles are split up in a first and second fraction 
by weighing in the separating device, 

5 

3. The method according to daim 1 or 2. characterized in that the first fraction of fine particles is introduced to the 
wet zone around the atomizer in the drying chamber with adjustable velocity. 

4. The method according to claims 1 , 2 or 3, characterized in that the first fraction of fine particles is pneumatically 
TO transferred from the separating device to the drying chamber. 

5. The method according to one or more of claims 1 -4. characterized in that the first fraction of fine particles is less 
than 40%. preferably from 5-1 5% of the total output of produced powder by weight. 

15 6. The method according to one or more of claims 1-5. characterized in that the agglomerates leaving the internal 
fluid bed in the drying chamber and the second fraction of fine particles leaving the separating device are united 
and led to the external fluid bed. 

7. The method according to one or more of claims 1 -6, characterized in that the water atomised in the external fluid 
20 bed is less than 8%, preferably from 4 to 5% of the total output of produced powder by weight. 

8. The method according to one or more of claims 1 -7. characterized in that the water atomized in the external fluid 
bed is atomised through at least one two-fluid nozzle. 

25 9. The method according to one or more of claims 1 -8, characterized in that the product in the f luidized layer in the 
external fluid bed is horizontally moved from an inlet to an outlet of the fluid bed going through the steps of further 
agglomerating, drying and cooling of the agglomerates. 

10. A plant for producing an agglomerated powder of a milk product or a milk-like product, e.g. baby food comprising, 

a) a drying chamber, 

b) an atomizer arranged in the drying chamber and adapted to atomize a concentrated liquid feed of the prod- 
uct in the drying chamber. 

c) means to recirculate the fine particles to the wet zone around the atomizer to perform an agglomeration of 
the product, and 

d) an internal fluid bed in the drying chamber for accomodating the resulting agglomerates. 
40 characterized in further comprising, 

e) an external fluid bed with a f luidized layer of agglomerates. 

f) means to transfer the agglomerates from the internal fluid bed to the fluidized layer of agglomerates in the 
45 external fluid bed. 

g) a separating device for splitting the fine particles up into a first and a second fraction, 

h) means to transfer the fine particles from the drying chamber to the separating device. 

i) means to lead the first fraction of fine particles to the wet zone around the atomizer in the drying chamber. 

j) means to lead the second fraction of fine particles to the external fluid bed, and 

55 k) another atomizer in the external fluid bed to atomize water over the fluidized layer of agglomerates to per- 

form a further agglomeration of the product. 

1 1. A plant according to claim 10, characterized in that the separating device comprises a weighing device for weigh- 
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1 2. A plant according to daim 1 0 or 11 .characterized in comprising adjustable means to control the velocity of the first 
fraction of fine particles when introduced to the wet zone around the atomizer in the drying chamber. 

1 3. A plant according to claim 1 0, 11 or 1 2, characterized in comprising means to pneumatically transfer the first frac- 
tion of fine particles from the separating device to the drying chamber. 

14. A plant according to one or more of claims 10-13. characterized in that the atomizer in the external fluid bed con- 
sists of at least one two-fluid nozzle arranged inclined over the f luidized layer of agglomerates and pointing toward 
said layer. 

15. A plant according to one or more of claims 10-14, characterized In that the fluid bed comprises means to vibrate 
the fluid bed and that said bed between the inlet and the outlet has three sections for agglomerating, drying and 
cooling, respectively, the agglomerates. 

PatentansprCiche 

1. Verfahren zur Herstellung eines agglomerierten Pulvers aus einem Milchprodukt Oder einem milchahnlichen Pro- 
dukt, beispielsweise Babynahrung, bei dem ein konzentrierter. f lussiger Eintrag des Produkts durch einen ZerstSu- 
ber in einer Trocknungskammer zerstSubt wird. die feinen Teilchen zu der NaBzone in der Umgebung des 
Zerstaubers rezirkuliert werden, um eine Agglomeration des Produkts durchzufuhren und die resultierenden 
Agglomerate in einem inneren Wirbelbett in der Trocknungskammer aufgenommen werden, dadurch gekenn- 
zeichnet. daB die Agglomerate dann von dem Inneren Wirbelbett zu einer Wirbelschicht in einem externen Wirbel- 
bett ubertragen werden. und die feinen Teilchen zu einer Abtrenneinrichtung ubertragen und durch diese in eine 
erste und eine zweite Fraktion aufgeteilt werden, wonach nur die erste der Fraktionen zu der NaBzone in der Umge- 
bung des Zerstaubers in der Trocknungskammer rezirkuliert wird, wahrend die zweite zu dem externen Wirbelbett 
gefuhrt wird. wo. durch einen weiteren Zerstauber, Wasser uber der Wirbelschicht aus Agglomeraten zerstaubt 
wird. um eine weitere Agglomeration des Produkts durchzufuhren. 

2. Verfahren nach Anspruch 1, dadurch gekennzeichnet. daB die feinen Teilchen in eine erste und zweite FrakKon 
durch Wagung in der Abtrenneinrichtung aufgeteilt werden. 

3. Verfahren nach Anspruch 1 oder 2. dadurch gekennzeichnet. daB die erste Fraktion aus feinen Teilchen in die NaB- 
zone in der Umgebung des Zerstaubers in der Trocknungskammer mit einstellbarer Geschwindigkelt eingefOhrt 
wird. 

4. Verfahren nach Anspruch 1. 2 oder 3, dadurch gekennzeichnet, daB die erste Fraktion aus feinen Teilchen pneu- 
matisch von der Abtrenneinrichtung zu der Trocknungskammer ubertragen wird. 

5. Verfahren nach mindestens einem der Anspruche 1 - 4, dadurch gekennzeichnet, daB die erste Fraktion aus feinen 
Teilchen weniger als 40%, vorzugsweise 5-15 Gew. -% des GesamtausstoBes des erzeugten Pulvers betragt. 

6. Verfahren nach mindestens einem der Anspruche 1 - 5, dadurch gekennzeichnet. daB die das innere Wirbelbett in 
der Trocknungskammer verlassenden Agglomerate und die zweite Fraktion aus feinen Teilchen, welche die 
Abtrenneinrichtung veriaBt. vereinigt und zu dem externen Wirbelbett gefuhrt werden. 

7. Verfahren nach mindestens einem der Anspruche 1 - 6. dadurch gekennzeichnet, daB das in dem externen Wirbel- 
bett zerstaubte Wasser weniger als 8%, vorzugsweise 4 bis 5 Gew. -% des GesamtausstoBes des erzeugten Pul- 
vers betragt 

8. Verfahren nach mindestens einem der Anspruche 1 - 7. dadurch gekennzeichnet, daB das in dem externen Wirbel- 
bett zerstaubte Wasser durch mindestens eine Zweistoffduse zerstaubt wird. 

9. Verfahren nach mindestens einem der Anspruche 1 - 8. dadurch gekennzeichnet. daB das Produkt in der Wirbel- 
schicht in dem externen Wirbelbett horizontal von einem EinlaB zu einem AuslaB des Wirbelbetts unter Durchlau- 
fung der Schritte der weiteren Agglomerierung. Trocknung und Kuhlung der Agglomerate, bewegt wird. 
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milchahnlichen Produkt. 
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20 



10 



15 



a) eine Trocknungskammer. 

b) einen Zerstauber. welcher in der Trocknungskammer angeordnet und so ausgelegt ist. einen konzentrierten 
flussigen Eintrag des Produkts in der Trocknungskammer zu zerstauben, 

c) MIttel zum Rezirkulieren der feinen Teilchen zu der NaRzone in der Umgebung des Zerstaubers. um eine 
Agglomeration des Produkts durchzufuhren. und 

d) ein inneres Wirbeibett In der Trocknungskammer zur Aufnahme der resultierenden Agglomerate, 
dadurch gekennzeichnet, daB sie welterhin umfaBt 

e) ein externes Wirbeibett mit einer Wirbelschicht aus Agglomeraten. 

f) Mittel zur Ubertragung der Agglornerate von dem Inneren Wirbeibett zu der Wirbelschicht aus Agglomeraten 
in dem externen Wirbeibett, 

g) eine Abtrenneinrichtung zum Aufteilen der feinen Teilchen in eine erste und eine zweite Fraktion, 

h) Mittel zur Ubertragung der feinen Teilchen von der Trocknungskammer zu der Abtrenneinrichtung. 

i) Mittel zum Leiten der ersten Fraktion der feinen Teilchen zu der NaBzone in der Umgebung des Zerstaubers 
in der Trocknungskammer, 

j) Mittel zum Leiten der zweiten Fraktion aus feinen Teilchen zu dem externen Wirbeibett, und 
k) einen weiteren Zerstauber in dem externen Wirbeibett, um Wasser uber der Wirbelschicht aus Agglomera- 
ten zu zerstauben, um eine weitere Agglomeration des Produkts durchzufuhren. 



11. Aniage nach Anspruch 10. dadurch gekennzeichnet, daB die Abtrenneinrichtung eine Wageeinrichtung zum 
Wagen der ersten Fraktion aus feinen Teilchen umfaBt. 

25 12. Aniage nach Anspruch 10 Oder 1 1 , dadurch gekennzeichnet, daB sie Einstellmittel zur Regulierung der Geschwin- 
digkeit der ersten Fraktion aus feinen Teilchen umfaBt, wenn diese in die NaBzone in der Umgebung des Zerstau- 
bers in der Trocknungskammer eingefuhrt werden. 

13. Aniage nach Anspruch 10. 1 1 Oder 12, dadurch gekennzeichnet, daB sie Mittel zum pneumatischen Transport der 
30 ersten Fraktion aus feinen Teilchen von der Abtrenneinrichtung zu der Trocknungskammer umfaBt. 

14. Aniage nach mindestens einem der Anspruche 10-13. dadurch gekennzeichnet. daB der Zerstauber in dem exter- 
nen Wirbeibett aus mindestens einer Zweistoffduse besteht. welche schrag uber der Wirbelschicht aus Agglome- 
raten angeordnet ist und in Richtung der Schicht zeigt. 

35 

1 5. Aniage nach mindestens einem Anspruche 10-14. dadurch gekennzeichnet. daB das Wirbeibett Mittel zum Vibrie- 
ren des Wirbelbetts umfaBt. und daB das Bett zwischen dem EinlaB und dem AuslaB drei Abschnitte zur Agglome- 
ration. Trocknung bzw. Kuhlung der Agglomerate aufweist 

40 Revendications 

1 . ProcM6 de production d'une poudre agglom^r^e d*un produit laitler ou d*un produit semblable au latt, par exemple. 
un aliment pour b4b^. dans lequel un liquide concentre du produit d'alimentation est atomism par un atomiseur 
dans une chambre de s^chage. les particules fines sont recycl^es vers la zone humide entourant cet atomiseur 

45 pour r^aliser une agglomeration du produit et les agglom^rats r^ultants sont re^us dans un lit fluide interne de la 
chambre de s^chage. caractiris^ en ce que les agglom^rats sont alors transf^r^s du lit fluide interne vers une cou- 
che fluidis^e dans un lit fluide externe et les particules fines sont transferees vers un dispositif de separation et 
separees par celui-ci en une premiere et en une seconde fraction, apres quoi seulement la premiere desdites frac- 
tions est recyciee vers la zone humide autour de Tatomiseur dans la chambre de sechage tandis que la seconde 

so fraction est conduite vers le lit fluide externe. ou de I'eau , au moyen d'un autre atomiseur. est atomisee sur la cou- 
che f luidisee d'agglomerats pour executer une agglomeration supplemental re du produit. 

2. Procede selon la revendication 1 , caracterise en ce que les particules fines sont s6par6es en une premiere et une 
seconde fraction par pesage dans le dispositif de separation. 



3. Procede selon la rvendication 1 ou 2. caracterise en ce que la premiere fraction de particules fines est introduite 
dans la zone humide entourant I'atomiseur dans la chambre de sechage avec une vitesse reglable. 



55 



9 



Prcx:6d6 selon les reven 
f^r^e pneumatiquement 




ins 1 , 2 ou 3, caract^ris^ en ce que la premidj 
positif de separation k la chambre de s^chai 



EP 0 705 062 B1 




ption de pardcules fines est trans- 



5. Proc6d6 selon Tune ou plusieurs des revendications 1 k 4, caract6ris6 en ce que la premiere fraction de particules 
fines est inf 6rieure k 40%, de pr6f6rence de 5 A 1 5%. en poids de la sortie totale de la poudre produite. 

. Proc^e selon Tune ou plusieurs des revendications 1 k 5. caract6ris6 en ce que les agglom^rats quittant le lit 
fluide interne dans la chambre de s6chage et la seconde fraction de particules fines quittant le dispositif de sepa- 
ration sont r6unis et conduits au lit fluide externe. 

7. Proc6d6 selon Tune ou plusieurs des revendications 1^6, caract6ris6 en ce que Teau atomis6e dans le lit fluide 
externe est inf^rieure k 8%. de preference de 4 ^ 5 % en poids: de la sortie totcile de la poudre produite. 

. Procede selon Tune ou plusieurs des revendications 1^7, caracterise en ce que Teau atomis6e dans le lit fluide 
externe est atomisee k travers au moins un diffuseur k deux flu ides. 

. Procede selon Tune ou, plusieurs des revendications 1 ei 8. caracterise en ce que le produit de la couche f luidisee 
dans le lit fluide externe est d6place horizontalement d'un orifice d'entr6e k un orifice de sortie du lit fluide en pas- 
sant par les etapes d'une agglomeration suppiementaire. d'un sechage, et d'un refroidissement des aggIom6rats. 

0. Installation de production d'une poudre agglomeree d'un produit laitier ou d'un produit semblable au lait, par exem- 
ple, des aliments pour bebes, comprenant: 

a) une chambre de sechage, 

b) un atomiseur dispose dans la chambre de sechage et adapte pour atomiser un liquide concentre du produit 
d'alimentation dans la chambre de sechage, 

c) des moyens de recyclage des particules fines vers la zone humide entourant I'atomiseur pour realiser une 
agglomeration du produit, et 

d) un lit fluide interne dans la chambre de s6chage pour recevoir les agglomerats resultants, 

caracterise en ce qu'il conrprend, de plus, 

e) un lit fluide externe comportant une couche f luidisee d'agglomerats, 

f) des moyens pour transferer les agglomerats du lit fluide interne k la couche f luidisee d'agglomerats dans le 
lit fluide externe. 

g) un dispositif de separation pour separer les particules fines en une premiere et une seconde fraction. 

h) des moyens pour transferer les particules fines de la chambre de sechage au dispositif de separation, 

i) des moyens pour conduire la premiere fraction de particules fines vers la zone humide entourant I'atomiseur 
dans la chambre de sechage. 

D des moyens pour conduire la seconde fraction de particules fines vers le lit fluide externe, et 

k) un autre atomiseur dans le lit fluide externe pour atomiser de I'eau sur la couche f luidisee d'agglomerats 

pour realiser une agglomeration suppiementaire du produit. 

1. Installation selon la revendication 10, caracterisee en ce que le dispositif de separation comprend un dispositif de 
pesage pour peser la premiere fraction de particules fines. 

2. Installation selon la revendication 10 ou 11, caracterisee en ce que qu'elle comprend des moyens reglables pour 
commander la vitesse de la premiere fraction de particules fines lorsqu'elle est inti-oduite dans la zone humide 
entourant I'atomiseur dans la chambre de sechage. 

3. Installation selon la revendication 10. 1 1 ou 12. caracterisee en ce qu'elle comprend des moyens pour transferer 
pneumatiquement la premiere fraction de particules fines du dispositif de separation k la chambre de sechage. 

4. Installation selon une ou plusieurs des revendications 10 ^ 13. caracterisee en ce que I'atomiseur du lit fluide 
externe est constitu6 d'au moins un diffuseur k deux fluides dispose de fa^on inclin6e sur la couche fluidlsee 
d'agglomerats et dirige vers ladite couche. 

5. Installation selon I'une ou plusieurs des revendications 10^14 caracterisee en ce que le lit fluidise comprend des 
moyens pour faire vibrer le lit fluide et en ce que ledit lit entre I'orifice d'entr6e et I'orifice de sortie comporte trois 
sections pour agglomerer, secher et refroidir, respedivement. les agglomerats. 
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